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Background

Despite the increase in sensitivity and specificity of
immunoassay technique over years, analytical inter-
ference remains to be major area of concern.

The interfering substances are endogenous substances
that are natural, polyreactive antibodies as heterophil-
ic or auto antibodies, or human anti-animal antibodies
together with other unsuspected binding proteins that
are unique to the individual. Interfering substances
can interfere with the reaction between analyte and
reagent antibodies in immunoassay resulting in false
positive or negative values. This ultimately results in
misinterpretation of patients reports and finally to
wrong course of treatment.

Objective

In our study, we used a retrospective approach to find
out the extent of interferences and type of interfer-
ences in some cases during our routine practice.

Method

The immunoassay reports which were clinically not
correlating were retrospectively evaluated after dis-
cussion with the clinician. Over a period of six month a
total of 42 samples were evaluated for interference for
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different immunoassay parameters such as Beta
HCG, Estradiol, CA 125, AFP, prolactin, Hepatitis
B Surface antigen (HbSAg) and troponin I. The
samples were treated with commercially avail-
able antibody blocking agents and were reana-
lyzed. Commercially available diluents were used
in some cases to evaluate high dose hook effect.
Different platform, methodology and reagents
were used for re -analysis.

Results

Out of 42 samples, 19 were found to be affected
by interferences The data obtained for interfer-
ences was as follows beta HCG - 6 samples (2
positive and 4 negative interference); estradiol
- 3 samples (2 positive and 1 negative interfer-
ence); CA-125 - 3 samples (2 positive and 1 nega-
tive interference), Alfa Feto Protein - 2 samples
(2 positive interference); prolactin - 1 sample
(positive interference); Hepatitis B Surface anti-
gen - 1 samples (negative interference); tropo-
nin | - 2 samples (positive interference).

Conclusion

Despite the use of state of the art laboratory
equipments, chances of interference in immu-
noassay analysis resulting from endogenous
substances could not be ruled out. In conclu-
sion, thorough evaluation of all immunoassay re-
ports should be carried out in cases of suspected
interference.
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INTRODUCTION

All laboratory assays are subject to interferenc-
es. The effects of hemolysis, lipemia, and bili-
rubinemia (i.e., icterus) on laboratory methods
are well documented. Each of these may affect
the analytical measurement. Despite the ana-
lytical sensitivity of immunoassays and mea-
surements often being made without the need

for prior extraction, immunoassays may lack ad-
equate specificity and accuracy (1).

Developing immunoassays for the quantifica-
tion of an analyte in a buffer solution has its
own challenges, nonetheless quantification of
the same analyte in a biological matrix (usually
serum or plasma) bears additional complexi-
ties. The challenges include background assay
signal changes, biological variability (between
matrix samples) exceeding analytical impreci-
sion and recovery of the spiked reference stan-
dard can be challenging. Despite the increase in
sensitivity and specificity of the immunoassay
techniques over years, analytical interference
remains to be a major area of concern.

The interfering substances change the measur-
able concentration of the analyte or the altered
antibody binding can potentially result in immu-
noassay interference. These are endogenous
substances that are natural, polyreactive anti-
bodies with other unsuspected binding proteins
that are unique to the individual. These sub-
stances can interfere with the reaction between
analytes and reagent antibodies in immunoas-
say resulting in false positive or false negative
values (2,3,4,5,6). This ultimately results in mis-
interpretation of patients reports and finally to
wrong course of treatment.

Heterophile antibodies accounts for large
amount of interference in immunoassay. The
presence of a heterophile antibody is char-
acterized by broad reactivity with antibodies
of other animal species (which are often the
source of the assay antibodies). Such antibod-
ies are commonly referred to as human anti-
animal antibodies (HAAA). Human anti-mouse
antibodies (HAMA) belong to this category.
These can result in both false positive and false
negative results (7). These are endogenous an-
tibodies produced against poorly defined anti-
gens. Both 1gG and IgM heterophilic antibodies
have been reported (8). These antibodies react
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with various antigens and the variable region of
other antibodies (anti-idiotypic antibodies). In
most of the cases there is no history of medi-
cal treatment with animal immunoglobulin
or other well-defined immunogens, these are
characteristically multi-specific (reacts with im-
munoglobulin from two or more species) or ex-
hibit rheumatoid activity. So-called ‘sandwich’
immunoassays are particularly susceptible to
this interference.

High dose hook effect is one of the cause of an-
alytical interference in immunoassay. The hook
effect or the prozone effect is a type of interfer-
ence which plagues certain immunoassays and
nephelometric assays, resulting in false nega-
tives or inaccurately low results (9). The effect
can also occur because of antigen excess, when
both the capture and detection antibodies be-
come saturated by the high analyte concentra-
tion. In most case no sandwich can be formed

by the capturing antibody, the antigen and the
detection antibody (10).

Analytical interference may also be due to cross
reactivity. It is the most common interference
- mostly in competitive assay. Cross reacting
substance compete for binding site of antibody,
resulting in over - or underestimation of analyte
concentration (11). Cross reactivity is a major
problem in diagnostic immunoassays. Cross re-
activity can occur where endogenous molecules
with a similar epitopes to the measured analyte
exist in the sample, these may be metabolites
of the analyte, or structurally similar pharma-
ceutical agents. (12)

Considering these interferences in immunoas-
say we have done follow up of non clinically
correlating results. After excluding the pre an-
alytical and post analytical factors root cause
analysis of analytical interferences is done and
presented here.

S;’ Equipment model & make Methodology Reagent used
1. Access 2 Beckman Coulter AU Dedicated reagent
Immunoassay
2. Dx1600 Beckman Coulter ST Dedicated reagent
Immunoassay
Vitros ECi Ortho Clinical PathIe E.nhanced .
3. . . Chemiluminescence Dedicated reagent
Diagnostic
Immunoassay
Vitros 3600 Ortho Clinical Particle Enhanced .
4. . . Chemiluminescence Dedicated reagent
Diagnostic
Immunoassay
Enzvme Linked Immuno DRG Diagnostics ELISA kits
5. Mindray ELISA Reader Z]bsorbent Assa for beta HCG, estradiol,
y Ca 125, AFP, Prolactin
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Table 2
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OBIJECTIVE Different platform, methodology, reagents were

In our study, we have used a retrospective ap-
proach to evaluate the extent and type of inter-
ferences in immunoassays during our routine
practice laboratory.

METHOD

All the immunoassay reports which were clini-
cally non correlating were retrospectively eval-
uated following consultation with the clinicians.
Over a period of six month nearly 87,780 immu-
noassays were performed of which 42 samples
were evaluated for interference - Beta HCG,
Estradiol, CA 125, AFP, prolactin, HbSAg and
troponin | results were scrutinized. Thorough
patient history was collected to evaluate expo-
sure to animal antibody and recent immuno-
globulin inoculation. The samples were treated
with commercially available antibody block-
ing agents and were reanalyzed (Table No. 2).
Commercially available diluents were used to
evaluate high dose hook effect (Table No. 3).

used for re-analysis (Table No. 1). Strict quality
control measures were followed throughout
the analysis process.

RESULTS

Out of 42 samples 19 were found to be affected
by analytical interferences. The pre-analytical
interferences was found in 20 cases and were
attributed to wrong time of collection, wrong
patient identity and wrong dilution protocols.
Post analytical errors were found in 3 cases
and were mainly due to wrong transcription in
manual entry and wrong calculation in case of
manual dilutions.

The present study focused on analytical inter-
ference. The data obtained for analytical inter-
ferences was as follows: beta HCG - 6 samples (2
positive and 4 negative interference); estradiol
- 3 samples (2 positive and 1 negative interfer-
ence); CA-125 - 3 samples (2 positive and 1 neg-
ative interference), Alfa Feto Protein - 2 samples
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Sr. Antibody e
No. Test parameter bIoCKinalagent Specification
Access Total B hCG i i
L Beta HCG B SO callbrator with beta HCG
Calibrator SO (zero) concentration 0 mIU/mL.
5 Ca 125 s Sermiels B A On board sample diluents available
ready to use from
3. AFP Access AFP sample Diluent Ready to use
4, Troponin | Access Sample Diluent A Ol BRI Pl ST ENEl 2laE
ready to use from
5 Estradiol VITROS High Sample Diluent On board sample diluent available
A Reagent ready to use from
Table 4
SelulEG First report Report after evaluation Interference reason
number
6875 miU/mL Antibody Interference/
1 12595 [l ot (Alternate Platform) Cross Reactivity
2. 1856 mIU/mL 15 mIU/mL (Antibody Blocking) Antibody Interference
3. 23 miU/mL 7584 mIU/mL(1:10 Dilution) High Dose Hook Effect
4, 115 mIiU/mL 23584mIU/mL (1:20 Dilution) High Dose Hook Effect
5. 85 mlU/mL 2846 mlU/mL (1:5 Dilution) High Dose Hook Effect
6. 8 mlU/mL 3589 mlU/mL (1:5 Dilution) High Dose Hook Effect
1. 4285 pg/mL 2865 pg/mL (Alternate Platform) A} IS e
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2. 58 pg/mL
3. 1884 pg/mL
1. 58 U/ml
2. 13 U/ml
3. 1852 U/ml
1. 86 ng/mL
2. 25 ng/mL
1. 984 ng/mL
1. Negative
1. 0.02 ng/ml
2. 0.02 ng/ml

3421 pg/mL (Antibody Blocking)

758 pg/mL (Alternate Platform)

87564 U/ml (1:100 Dilution)
158964 U/ml (1:500 Dilution)

58 U/ml (Antibody Blocking)

86945 ng/mL (1:50 Dilution)

148697 ng/mL (Antibody Blocking)

28 ng/mL (Antibody Blocking)

Positive (Alternate Platform)

>150 ng/ml (1:3 Dilution)

87 ng/ml (Antibody Blocking)

Antibody Interference

Antibody Interference/
Cross Reactivity

High Dose Hook Effect
High Dose Hook Effect

Antibody Interference

High Dose Hook Effect

Antibody Interference

Antibody Interference

Antibody Interference/
Cross Reactivity

High Dose Hook Effect

Antibody Interference

(2 positive interference); prolactin - 1 sample
(positive interference); HBsAg - 1 samples (nega-
tive interference); troponin | - 2 samples (posi-
tive interference).

In our study, the cases wherever cross reactivity
or antibody interference were suspected an al-
ternate platform was used, alternately commer-
cial antibody blocking agents were used. Two

different chemiluminescence (CLIA and CMIA)
platforms were used. Cases where high dose
hook effect was suspected serial dilutions were
performed with commercially available diluents.

The serial dilutions were performed in the follow-
ing order; 1:1, 1:2, 1:4, 1;10, 1:20, 1:50, 1:100,
1:500. The final results obtained in specific dilu-
tions are shown in Table No. 4.
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DISCUSSION

Analytical errors arising from the presence of
antibodies to mouse (monoclonal) immuno-
globulins in the patient’s plasma or serum have
received the most attention but are just one of
the many causes of interference in immuno-
assays. Reproducibility within a laboratory or
among laboratories using the same or different
analytical systems is no guarantee of the validi-
ty or correctness of the results (13). Possibly the
most important of the idiosyncratic interfering
substances found in patient samples are those
that are either autoantibodies against the ana-
lyte itself (e.g., insulin autoantibodies) or het-
erophilic (including antianimal) antibodies that
react with one or more of the assay reagents.
Both types of antibodied can produce false high
or false low results (13).

Specificity of an immunoassay depend on the
binding property of the antibody, composi-
tion of the antigen and the matrix. Substances
that alter the measurable concentration of an
analyte in the sample or alter antibody binding

Figure 1

can potentially result in assay interference (14,
15,16). These interfering substances may be
uniqgue to individuals and their concentration
may changes over a period of time. The inter-
fering substances may have low or high affinity
and its concentration determines the extent of
interference and may affect one or more ana-
lytes. Antibody blocking agents may not be suf-
ficient to overcome all types of interferences
(14, 15,16).

In immunoassays the heterophile antibody (or
any other cross reacting substance) bridges
the capture and detection antibodies to mimic
analyte binding as such resulting in false high
values. In contrast even in the presence of the
analyte, heterophile antibody (or any other
cross reacting substance) bind to the capture
antibody preventing the analyte binding with
the capture antibody resulting in falsely low
values (negative interference). This is the basic
mechanism for false high or low values result-
ing from the presence of heterophile antibody
(Figure 1).
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Heterophile antibodies may be present in all
patients (17). The frequency of immunoassay
interferences resulting from these antibodies
depends on the magnitude of bias in the ana-
lytical method that contributes to significant
interference (13). The prevalence of potentially
interfering antibodies has been reported to be
as high as 40%, the incidence of immunoassay
interference is estimated to be less than 2%.

They probably arise from mundane activities
such as keeping pets, ingesting animal antigens,
vaccination, infection, or even blood transfu-
sion. High concentration of interfering proteins,
which may be measurable in grams per litre, or
proteins with high binding affinity can, howev-
er, overwhelm the analytical system, leading to
assay interference and erroneous results (17).

The interference from heterophile antibodies
can be avoided by combining different assay an-
tibodies from different species with little cross

Figure 2

Log signal

reactivity (18) or by using antibody blocking
agent which contains IgM and IgG antibodies
with high affinity for the anti-animal antibody.

In high dose hook effect, all the available bind-
ing site from capture as well as detection an-
tibodies are occupied by the analyte creating
a stage of hyper saturation preventing forma-
tion of true antigen-antibody bridge. This can
be prevented by diluting the sample as such
decreasing analyte concentration and allowing
improved antigen - antibody complex forma-
tion, eventually and final concentration is ob-
tained by multiplying with the dilution fraction
(Figure 2).

Limitation of our study is our retrospective ap-
proach, where evaluation was indicated only
following feedback from clinicians. The screen-
ing for interfering antibody was done only af-
ter suspecting interference and was done only
for the related subjects. The screening was not

€ Working range ————>

Log dose (concentration)
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done actively for all the patients visiting the lab-
oratory. As such, some of the interferences may
have been missed during this period.

CONCLUSION

Despite use of state of the art laboratory equip-
ment, chances of interference in immunoassay
analysis resulting from endogenous substances
cannot be ruled out. In conclusion, thorough
evaluation of all non clinically correlating immu-
noassay results is advised.
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